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(57) Abstract: A method and device capable of efficiently forming a high-quality flaskless cope and drag. A matchplate is held 
by a cope and drag as a set, the cope and drag being in a horizontal state and each having a sand blowing nozzle in the side wall. 
Upper and lower squeeze means are respectively inserted in matchplate-less openings in the cope and drag to define two upper and 
lower cavities. The cope and drag and the matchplate are set in a vertical state, and at the same time the sand blowing nozzles are 
moved upward. Molding sand is blown from the sand blowing nozzles into the two upper and lower forming cavities to fill the 
cavities. While the cope and drag and the matchplate being returned to a horizontal state, the upper and lower squeeze means are 
further advanced, and the molding sand in the two upper and lower forming cavities are individually squeezed. The cope and drag 
containing the mold are separated fi-om the matchplate, and then the matchplate is removed from between the cope and drag. A core 
is set, when required, in the mold previously formed during the steps above, and then the mold is removed from the cope and drag 
containing the mold. 
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§yrt^(D_h»#2^_h#[>lhtPt^37^irrLTTP$^i^TT»#3i^M;to^-ti:So 
[0080] ^V>-e. ^M&aiUlttl2(D^/y>'^^31(Z)#;a:{'^|l](Cj;S9^MStt7'^::/V^30^ 
_h#^-l^:-C^^Sttx— ://V30_h(c^Mf^^i(D_h-T^#2-3^*fe-^, ^^v^r, ^ 

m^f^'ik. i^yv^^^31^M{^II]bT^mU528*5j;tJ^»M^fty'-^Vv30^tB 
S(iiS»J^i^7i;asp3T^^ii:T_h-T^#2-3d^f5ifM^&^ffiU ^V^T. 

[0081] ±m\^fz.-xM(Do^^ mmp^^^±.'ymw2'3^m^mmjmmi2~^xm 
tmm\^\^xmm.p%^coin(DAi'Tmw2'3^mf^^'^. ^sy^&^m-r=fc5t--r 

•So 

[0082] ^Jd, _h3iB(7)^#ML^M(7)3tM^e^-*3V^T-^^y^:/i/-h5^^m-r5#)iH 

(;iOl^Tlft0J-rao . |ll5(DaJ^^-rJ;5i-> ^#;teMt#13(Dv-y>-^^^38-38 
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mWi-^'^Xm(DT—J>.17 • 1 7(D-^M4S^(Dm^'mS^^m<tth j^r — A1 ? • 1 7 
^ffll^«12me-rS*#J<^-h^#2cDW-b47^^f^-rS{ig^-e^l!)$-lir6 

o 

[0083] ^V^-C. [ll6(Z)at^^-rJ;5f-^ itM&mLaiil2t^{ig-r5^M(^-b^#2(^U- 
— h47i:>^[R]-r5{5Letc&5^*:45^, iO;&#J(D_bif#2(Dl/— h47_bt^A^(- 

&mb^t#i2(^'fig-r?)^#jcD-75/^7v-b5 (B) ^mmp^^4^mm6m(DiiL 

[0084] ^V^l:\ |l|7(Da(C^-f-j;9^-^ v^y^y38(7)#^fKtti(Cj;t9;fe#Jc7)_h^#2^®V^ 

•i7^Rm$Ym^:)7i^-^mm^^x. -^^^^u-hs (b) ^^iScL/c-&^45{ii>^ 

(DT— i.l7-17^j£^U ^^o, -^2/^:/^-b5(A)^^g^Lfc^*:45^;&{|ijO_b 

^#20V— /^47±;0^f?;&^'flii--^l&$-^. ^v^T. llI7(DbJ^^-rJ;5(-> MXm 

mm4(D>^v>^^i6(Di\^mii^m^^^iM(DT~j>^i7'i7^mti\B]^:f7\p]^\Bim^ 

i^T-^5/^^V— h5 (B) ^^m^fz.-^^4^^&m(0±MW2(DU^/VA7±Ji^hU 
—;VAe,Al\z.1^Wi^^X^y^'^^y—V5{B)^±mW2t>hWm^. /5^o, 



wo 2005/058528 



16 



PCT/JP2004/018887 



[0085] m^i. :^^'^:^^^t]^x:^^4^y^yh^mmi.fcmm<DmwMi^mm(Dmmmm 

o 

[0086] ^-r> mAtiimm4(DiyV:^^'l6^WMi'f^WiVXlM(DT~M^17-17K^-DX'^y 

. ±-TmW2-3\cX-DX-^^y^yu^h5^mW\^^£^^h. ^i|^#^^-f'X^«9(Dm 
^f^v^y ^-^^24 • 24 • 25 • 25^^;JX^^tl.Bff g:5:$#SftlfeUT_h • T^^i^-fX^^cD 
^^0_h • T^^^X:7-/h6a • 6a • 7a • 7a^^fh^fh± • T^#2 • 3 ^ lllBf 

ALT±-T2f@(Z?3t§y^rs^^M^£L/=C;as^. ->y^/^'10^#ftftttL-r^i|^#;^^ 

i^. #ni:3i^««llc7)TiSat^^<^#B^i2v^ P ^^tl^tl^m^^^ (llll2-a#M 

)o 

[0088] ±'T2m(omm^m^mi^i^ti^'^^. mm^-yv>^^io^WMi^W}i^x 
mm^^^4:^mm9^^wm^^'t^:ii.xm$i'm^^\^^mm^^x-h^^^u 

m9^xnm^'p't^:ii.xmfm:^\^^m^^^x'h^^\ 

[0089] 7X^^X\ ±'T:^^4y<^^(D^%WC(D-yi}>'^^6h'6h'7h'7h^^th^npJf^M^W 

■S:i^mvx.^^y^:fu—h5(Dmm^t^tit^Mi^'r^mm(D±-T^i^^^^yyh 

6a-6a-7b-7b^(7:)^PS^-ov^T. m^^(D>^^^^'mt:^i^^^^^^(Dm^^^^&Vfj:< 
[0090] -t^^^h, |gi2-bt^^-rJ:5(-> mi'^^J><Dy^^4:^mi^i3n^'^y=f'^^—h5(Dm 

m^tmM\^-t^^Wli<D±'r:^^4^yyh6a'6a-7h'7htX^tl^M-tmm^ 
A, B^rL. ^hi^. mi2-c\^^'f-^^i^s ^i^^Xt^J-*5it6^tLb^a, b^rbfc^^. 
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o 

[0091] "sV^^^S^. mM^(Om^t)^m^^U6^-^^U-t'T^^4^^y^yh6a'6a'7a'7a^^^ 

[0092] ^v^-e. ±'Tmw2'3(Dmx^^a-^>h±'T2m(7)7tm^m\^vp^Ai2^^mmi 

lt^O_b • T;^iJ^-rX:72/b6a • 6a • 7a • 7a^$b (^iitt$-frT_h • T3^M^^ 
i^#^^tL^^;^v!Li^-YX-rSo ^^(DiyT^l^^Gh • 6b- 7b • Th^^tl^^tll^ 

mi'^W}L-XmWC(D±' y^^y(^y^yYQa' 6a • 7a • 7a^^al$it . 1im<^ v^^ 
^"24 • 24 • 25 • 25^^f\.^fh-^h\^W^YfW]^X^W^<DAi • T;^^-t'X37:yb6a • 6a • 
7a-7a^iifT^ii:6c r;rb(Cj;i9. 3g§ybfc_h- TftMcD^^^fSS'l^-i^b^O^orcD 
_h • -rmmZL^ ttS-b • rXiJ'^X^SftlJ-trfeSJi • T^^^J^^X^^/hea • 6a • 7a • 7a#J 

[0093] ^V^-C\ _hrB]^^>y^^-"22:joj;U?TrB]#v'y^i5?"'23cO#;ft{^tl]bT_h-T#^'7^ 
.mm^^:^1^'<:^^^xm^m^^P^^\^f^±MW2^±M±nU37\^i:^X^K)±. 

9_hi^^tL^^n«c-ltSo ^V^-T:\ v^y>^^^16^MfmLTl>?t(7)T— A17-17i^J; 
o-r^5/^7V— h5^_h-T^#2-3rBl;0^Mt±iU ^V^T. »#:^tl]#«130^ 
— ^34oratiJ^J;i9 0^#33^B'fS:^it m^^^TftMl^^icO-b- T^#2 • 3^ 

mmMm\Mmi2-^xmmw^Wi^^^. ^d^^^x\ 'j^^mti:humm^^'^^^yv\.f^ 

^^T^^^3S(D)mi^m^i:.K)mM\H^(D±MW2^Aim±m^37^^\^XT^^'^ 
TT^#3j^mfe^ii:6(|giO#m)o 
[0094] ^V^-e, ^M^^t^S30(7)v^!J:/^^43cD#:ftf^l!)J;ij:oTilM^tt7^— ://V44 



wo 2005/058528 



18 



PCT/JP2004/018887 



^±mw2(Dmm±\::mmvfcm.iyT^^43^i\^mffmi^xmiiiUR28^xxfm 
m^nT—y^7U44^^Qm^mm^^^£^'^hTf'^^^x± • t^#2 • 3^>h± • Tm 

[0095] _b3zfib/cXfM(D5-^^ i#MP^i^(D_b-Ti##2-3?rftMSH:ibmtl2«;^ 

• T^^^i^^-fX^^yhea- 6a- 7a- 7a#J(D®Srt5f^^¥±i.i-^ceS CltLt-PS^^ 

m^t:LtitmM\^-i-^± ' TXi^^X#^6 - 7{c*5tt5«c7)_h. TXi^-rX:7-/h6 

a-6a-7a-7ai:cD^rH^^ftW(Dijfc»]^S^Bt-^c^§J;5t-JFMb/cf^. ±-T3g§y^ 

o 

[0097] mWC(D±.'T>^^^X'7>yh6a'6a-7a'7at(D^m^. mWP<DmMii^^Mj 

[0098] |gI14-a;e)>fe|gi4-f(^^-f-J:5t-> -^^/^^l/— bS^r, ±-T^#2-3^, _b- 

TXi^-f X#^6 • 7f^:Jait5lS#:(^-b • T:^^^^yyYQa- 6a • 7a • 7aJ^ j;oTSli: 
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ltlLT^^(D_h • T;^i^-<X-7-/b6a • 6a • 7a • 7a^^t^.^;^^7t^T$i^: Til • Tit^^^ 
rH^rt<?:)ft#3#^v!^:^^-f'X-r6o ^V^T\ ^I#^(Z)->y>'^^^6b-6b-7b-7b^^tl^'tLiK 
^ii-^ttUTlS^tZJii • T^i^-rX:7-/b6a • 6a • 7a • 7a^— B.^il§ii:/c^ , _L • T3t 

h6a • 6a • 7a • 7a(Dv^^^XS^^6xLfcJ|:^liT\ It^CO iXlJ ^^^J^'l 9 • 1 9 • 20 • 20^^ 

tL^'tL$^>M* ftitt*]bTli#:(7)±- T^^-i'X:75/h6a- 6a- 7a- 7a^— f2^^t^iitt 

[0099] $P?};i^ce*3. ^^cD_b-T>^^^X:7>;/h6a-6a-7a-7a(^, itl.?3C05"^1S^'fli<75_b- 
T^:^'^XV5/h6a • 6a • 7a • 7a^?^^UT— WbU/ct^ cD^^t?«5t-e% <J;V \ 

[0100] ;^^-rx^|^^LT;^^^X:75/h^f£ffiLfc«j5g(Z)3gM^g^fflv^Ti»#M 

stLWiJ^-rxw-h^f£ffiL/c«^(D5giysff(^»^.^;i^«-t?fe5o 
[0101] m^. mi5^^^m2oicm^. mmmiiivmmi2(Dm^(DmMmi^m^mm^m 

[0102] _h-T2f@(D3gM^r^}C#^3teJt^b;^^^XLfc#. _h-T#^7^— ^20-2lSrta 
bTj^fe§^3y^l^feLf::_h^#2^_h#Jl:§|S#37(Cj;orm'9±ffS^^t^t^-^5/^ 

[0103] ^v^T\ m¥t'M^mmi3(D^—^34(DmW}\^^'o^^^33^m^'^&^^^'^ 
xmm\fs^(D±'rm^2-3^mmmmL-mmi2^xm\B}^mu m^^x. ii^-^^fs 
hmmic^^^±yhi^fcm.mmfH^(D±m¥f^2^±m-±uu37^^vxr^^ 
^xrmw3±\:iMu^^^o 

[0104] ^V^-e. 018COa(^^t" J:5J-x _b-Thi^V^^'Bl26-122(Dv^i;>'yi32-129^ 
^tL^^tLiRliftlfebT_b • T#^7^-^VV1 25 • 1 21 ^taS^-^j£Sit , -h • T#l^ 
:7VH25-l2li^J;'9_h-T^#2-3^^*#b:rc^. mi8(DhKm'r^^li^. 
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rat^ll9^T^$-1i:> ^(Om. m20tt:i^-rX^i^. ±'Th^'/^mmi26'122(D-y 

m-r^o ^tiK^<o. ±-rmmA-B^±-rmw2-3^>hm^iii'r^t^^x^^^. 

[0105] ±izfiL/cxfM(7)5-^. mm\^^(D±'rmw2-3^mmmiiii^mmi2^xm 

tmmi^vxmm\^^(Din(D±-rmw2'3^mu^^. mm^m^m-rxoi^'r 

[0106] [iEii]isiifi^ :^mmi^^^^mmmmmnxh<^x. :^^4:^^mt\^x. ;^i^-rxvw 
—h^mmi^fcmm(7)m^(Dmm(7)jEmmxm. ~^m^x^^fcm^^vx\^^^. 

[|1|2]B12«, mi(DA-A^UmXh^X. _h-Ti##2-3(Cj:o-C^5/^:7V— b5^ 

m^vfc'j(km^^vtch(Dxh^o 
m3m3n. mi(D^^^mxh^. 

[|2I5]|215-a{^ , m 1 (-^-rSS^ffl V ^-c-^5/^:/^— hSr^^-rax@(D— §13^^ 

«iii§f^itii5£5ai2i-t?feoT. ±m(D^mmtrU(D^mmmm^f£^x\^^^^^(D^ 
i-i!EB§i^K]i^pj0-c^fcoT. ±^(D^mmtTU(DiEmmmmzifj:-z>x\^^^h(D^ 

[El6]|El6-a(t, ElK^^i-^B^fflV^-r-^iy^^V— h^iSmi-§XfM©— 

-r^B&ftiiJiJ^pjiii-efco-c. ±n(D^mmtm(DjE-mmmmzf£^x\^^^h(D^ 

^-To 06-b«, lEll^^^-ris®?rfflv^T-^5/^:7v-^^^^-rsxfS(7)— 
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■rmmY^mMmmxh^x. ±^(D^mmtm(DAEmmmm^fj:^x\^^^i^(D^ 
[iii8]iii8{^, :$:mm^^^mmj&mmw:xh-DX^ ^^^xm^ti^x. ^^^Xy^y 

[Eii4]0i4tt. m8{^^-rmwM\^±'Tmm<Dmmmw:\^x^m^^o^m-r^:c 

[m 18] 0 1 , 0 1 5 K^^-rmmmmvmm^^m i^x± • 'rmm\^^(Di n(D 
^tiiBH^^-To niis-bf^. miBiz^-rmmmmvmm^^mvx^'rmmp^ 

[H 19] H 1 9-a«, H 1 5 {^^-rm^miiiL-mm^^m vx± • t^m^ i M(d 
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[11120] 121 20 mi5ic^-rmmmm\^mm^i^mvx±'rmm^^(DiM(D±' 
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h ^ tu IB 1 CD X • T ^# CD Ph^ ;a ^ b tt5 tti -r 5 X ^ . 

[2] m^micmm^nf:Lm^mv(D±-rmm^mm'r^jjmxh-DX. 

r^^4^^m^^^fi^fh^Avx±-r2m(7)mm^m^m^'r^mmi:m(2)t. 

mm—M(D±-rmw^^n-^y'f--y^—h^mm^'^xmm.vtm\^v. tuiE#pi: 

[3] m>^mu^mm^tifcm¥?^MV(D±.'rmm^mm'r^:ffmxh^x. 

mmi5)T.n^mm±'T^^-{:^'^^^^hKmA^^xmm±'r2m(Dmm^m 
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[6] ft ^3S4i^t2«$tLfc»#MU(7)±- TftM^jgM-rs^Sfe-efcoT. #B^ji^ n 

5^32^^ P ;0^b»W^nA^5Zv;^^iAi-^MfBb)Xfl^Sr|RlH#tcff 5::^^^^ 
llI-i^/=e^J;5i-^^-r^xa^'^tf^i^#m^-r^^#MLX-Ti#M<7^3g§y;^ 

[9] mip:m\^WM^f\^tLmww^(DAi'ymm.^i^mrr^M^x^-^x. in(DAi'y 
nwA\^x±.-r2m(Dmm^m^mf&-r=5mm(2)x.u^\ m^. ntim-^^y^^i^ 
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d) tijf2_h- TX^-rX^^tc^bn-tS«(^-t • T;^i5'^X75/h(^;^i^^X®^^^x. 

(2) ^tib2M(D±'rmw(D^^iM(DAi'rmw(Dm\mAmmmi^^<^xAm^ 
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(3) t!jf2l>^(^±-Ti*#(-J;oTtufS^5/^7V— h^^^itU ttm±'Tmm^^ 

tulE_h • T^^^X^^;OS ^ _h . T^^-f X:7V- h^#x.TV 
[14] M*3Sl2t^fE«$ftfc:^#«bc7)_h.T^^^5t§yt-5^e-efeo-C. 

[15] |f^3Xl2d^bl4(^V>i"tLd^(ifEife^t^fc^##bcDJi-T»M^3gM-r5iSS-Cfe 

b) ^(Dmm^nm^(Drm\^mM^tix^ti^^^^'^^r^mi^^yv>'^'t. 
d) ^(Drn-m^-yyi^(Drmi<^mm^nx^n^^^^^^r^M:^^wmmm 
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mxh^^t^m^t'r:6m¥t^m^±-rmm(DiS:mmmo 

[17] lf^Iil5X(il6t^f34!c^tLfcft#Mb(D±-TftM^3tM-r5^©-t?&oT. tufa 

Tmw^^yv>^ii^}£i^v>i^xm.^fcmm±mw^^yv><^nm}^^^^ 

[18] tf3^iIl2;0^bl4cDV^TtL^^t-fBic®it##bi-T»Mc75it§ySMt^*5ftStijfB2 

mx^-^x. 
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